There are established reporting schemes for some occupational and work-related illnesses but these schemes may underestimate the true incidence of such diseases. Not all cases may be referred to a participating physician and access to adequate diagnostic facilities are not always available. Collecting data directly from occupational health departments may overcome some problems related to under-reporting as they have good access to the entire working population within their company. The aim of this paper is to report the results from such a reporting scheme operated by a large multi-national engineering company during the period 1993-96. All UK sites of Lucas Industries (later LucasVarity) participated. A report form was completed by the occupational health department of each participating site each month. The report form gave abbreviated details of each case of occupational and work-related disease occurring at that site during the previous month. Forms were posted to a central office where the data was collated and analyzed. The incidence of respiratory diseases was broadly similar or slightly higher to that reported from other schemes. Musculoskeletal diseases were by far the most common category of disease reported. During a four year period of reporting the incidence of occupational and work-related diseases decreased overall by approximately 75%. As the reported incidence of respiratory disease was comparable with or slightly higher than that from other schemes, it appears that reporting schemes such as this can provide useful and accurate data. Musculoskeletal diseases are the most common type of disease attributed to work and should probably receive greater attention. The decrease in incidence seen in LucasVarity over time may reflect increased emphasis given to health and safety Issues within the company during the reporting period.
INTRODUCTION
The past 10 years have witnessed an increasing interest in the role of work in causing disease. At present there are well-established surveillance schemes for occupational lung diseases (SWORD) and skin diseases (EPI-DERM) among occupational physicians and consultant respiratory physicians, and dermatologists respectively. The OPRA scheme (Occupational Physicians Reporting Activity) also collects information from occupational There is some evidence to suggest that despite this increased activity and interest significant numbers of cases of occupational and work-related diseases go unreported. Estimates of the incidence of occupational asthma in different occupational groups are considerably lower in the SWORD scheme than those in the SHIELD scheme based in the West Midlands, 1 
"
2 and both are considerably lower than estimates derived from workplace surveys would suggest 3 ' 4 Data from the Labour Force Survey 5 and a self-reported work-related illness survey in 1995 6 similarly suggest that surveillance schemes such as SWORD, SHIELD and EPIDERM considerably underestimate the true role of work in causing and contributing to disease, as does the data obtained through REDDOR.
There are a number of reasons why this underreporting may occur. One weakness of surveillance schemes such as these is that they rely to some extent on referral of patients to a hospital specialist or a specialist occupational physician before they are reported. Many workplaces employ doctors working part-time in occupational health who may not be reporters for such schemes, and consequently some cases of disease may never be reported. There may also be some doubts about ascribing an occupational cause for a disease, again leading to under-reporting, particularly for non-specialists who may not have access to a full range of diagnostic facilities. In addition, these schemes often concentrate exclusively on one body system and so cannot give a full picture of the relative importance of different types of disease.
LucasVarity pic, and before them Lucas Industries, have collected data from all their sites throughout the UK and from some of their sites in mainland Europe on the incidence of all occupational and work-related diseases within the company since 1993. LucasVarity pic is a large multi-national engineering company employing approximately 50,000 people in Europe, the USA and the rest of the world with most European employees being employed within the UK. They produce a variety of products ranging from labour intensive, high volume, relatively low cost automotive components to technology intensive, low volume, high cost aerospace products. In general the processes used are typical of a number of other engineering companies in the automotive and aerospace industries.
This paper presents the results of this surveillance scheme within the UK only, during the period 1993-96. Only UK sites were included, as complete data from all the continental European sites were not available for the entire period studied, and at present no parallel surveillance scheme exists within LucasVarity production sites in other parts of the world. Despite the provision of an occupational health service in a number of large companies it is not necessarily universal practice to evaluate the different types of cases seen and little comparable data has been published. These data, therefore, provide some information for occupational health staff within the company on the range of problems seen, and allow comparison with national reporting schemes.
MATERIALS AND METHODS
Lucas Industries, and subsequently LucasVarity pic, is organized as a number of discrete businesses on different sites around the UK and Europe. At each of these sites an occupational health service is provided, larger sites having a resident occupational health nurse and a visiting doctor, smaller sites having a visiting doctor and nurse.
The majority of the doctors and nurses providing these services during the study period had at least a basic qualification in occupational health. In addition to these services at site level, a group 'Health Safety and Environment* function based at Birmingham in the UK included a number of accredited specialists in occupational medicine as well as individuals with other specialist skills such as occupational health nursing, occupational hygiene and ergonomics.
At each site any cases of suspected work-related or occupational disease are referred by management for further assessment in the occupational health department. Some cases of disease are also identified through health surveillance activity, and self-referral by employees could be made if they were concerned that their problem was related to work. In addition, general practitioners could ask the Occupational Health department to review any of their patients with a suspected workrelated illness, particularly where this might be important in their rehabilitation after a period of illness. Thus, it was hoped that the Occupational Health departments should be aware of virtually all work-related and occupational diseases amongst the employees on their site.
From 1992 onwards the Occupational Health department at each site was asked to complete a reporting form giving brief details of the incidence of any cases of workrelated or occupational disease. Details included the specific diagnosis if available, and whether the disease was believed to have been 'caused by' or 'exacerbated by' relevant workplace factors. All forms were completed by a doctor after seeing the relevant patient. Diseases were grouped into five main categories: respiratory diseases; skin diseases; noise-induced hearing loss; musculoskeletal disorders and other occupational diseases. Noiseinduced hearing loss was defined as an average of more than 30 dB hearing loss at 1, 2 and 3 KHz. No specific category for psychological illness was included. The decision as to whether a specific case of illness was judged to be 'caused by' or 'exacerbated by' work was made on a 'balance of probabilities' basis. TSTi T returns were required to be completed for those months that no new cases of occupational or work-related disease were seen. Initially, reporting even within the UK was incomplete but by the beginning of 1993 the scheme had gained sufficient momentum and interest to ensure returns were almost always received. Returns were sent to the group Health Safety and Environment Department where they were collated. In the event that any sites did not return a monthly report by the due date further requests were made until the report was received. The total number of reporting sites varied during this period but was approximately 35 to 45. Incidence rates were calculated using the average number of UK employees for each year studied.
During some periods the Lucas/LucasVarity Group Occupational Health Department was asked to report new cases of occupational and work-related diseases to other reporting schemes such as SWORD or EPI-DERM. Additional information would then be sought from the individual site reporting each case. These additional data were used for some analyses (Tables 3 and 4) .
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In those tables which include periods during which some cases have this additional information and some do not, comparisons are based solely on initial reports (Table 1 and 2).
RESULTS
The total number of reported cases of each category of disease (both caused by and exacerbated by) for each of the years 1993-96 are shown in Table 1 . Unfortunately it was not possible to separate results for 'caused by' and 'exacerbated by' as this detail was sometimes not included in the report. The total number of new cases of occupational and work-related disease showed a definite decline during this period. Overall musculoskeletal disorders represented by far the greatest number of cases of reported disease, in each year being more than the sum of all the other diseases together. Few diseases were reported within the category 'other occupational diseases' although those that were comprised: stress (two cases); herniae (two cases); undisclosed (three cases). In order to account for changes in the number of employees the incidence rate per million persons employed per year for each group of diseases was calculated and is shown in Table 2 . This too shows a definite decline in the incidence of all the reported disease groups after allowing for changes in the number of employees. Again the incidence of musculoskeletal diseases was far greater in each of the years reported than the incidence of any of the other diseases.
Although few details were available on the report form, it was possible to collect more information on individual cases using copies of data forms supplied for SWORD and EPIDERM. Further analysis of the data available shows individual cases reported to SWORD and EPIDERM for 1994 and 1995 respectively in Tables  3 and 4 giving greater detail of the type of diseases being seen and reported at LucasVarity. The apparent discrepancy between Tables 1 and 4 option to specify an 'unclear' mechanism for dermatitis, which is possible on the EPIDERM reporting form. Notifying doctors were therefore forced into one mechanistic category or another for each reported case, whereas for the EPIDERM reports a significant proportion of cases had an 'unclear' mechanism. 
DISCUSSION
These data are relatively unique in that they represent data provided by 'on-site' occupational health staff on the incidence of all occupational and work-related diseases from within a single company. No similar data from within a single company could be identified from a literature search of occupational health journals. Rather, the majority of surveillance schemes have concentrated on reporting of diseases within a particular body system occurring throughout the employed population by hospital specialists 1 ' 2 and specialist occupational physicians. Occupational physicians generally report fewer cases than hospital-based specialists. Thus, there are considerable differences between this and other data sets derived from surveillance schemes.
Because all data were collected from within a single company it was possible to obtain returns from all participating occupational health departments every month. This should have ensured most cases were captured. It is possible that some employees may have been reluctant to disclose information to a workplace occupational health department because of concerns that it might affect their job. However, we think it is unlikely that this occurred to any great extent as occupational health departments within Lucas Industries have traditionally been independent and well-trusted by employees. In addition, for all illnesses of sufficient severity to affect an individual's ability to work, a referral to occupational health for advice on rehabilitation or relocation is the usual course of action. Thus, we believe that reporting through workplace occupational health departments would on balance make reporting more rather than less complete.
Another aspect of this reporting scheme that differed from others was that reporting was solely by workplace physicians. While the diagnostic facilities available to these doctors may have been less than those of the hospital specialists, they did have the advantage of an intimate knowledge of the workplace when attributing a workplace causation to any episode of ill-health. In many instances the opinion of a relevant hospital specialist was also available indirectly through the patient and if necessary directly via a report. In all instances where a suggestion was made that work was responsible for causing a health effect, the case would be thoroughly investigated by the occupational health department seeking advice as appropriate. It therefore seems unlikely that this data would be subject to greater diagnostic error than those utilizing hospital specialist data.
Unlike most current published data, the illnesses reported here were from a population working for a single employer. This seems unlikely to affect the validity of the data although it may have implications for its interpretation. LucasVarity is fairly typical of many large engineering companies in terms of industrial processes used and may be above average in their provision of Health and Safety precautions. Consequently these data are probably typical for a large employer in the engineering sector. However, it is likely that many small engineering companies would not allocate the same resources to health and safety as LucasVarity traditionally has, and in these companies the incidence of occupational and workrelated illness may be considerably higher than these estimates. For workplaces unconnected with the engineering industry it is difficult to be sure how relevant these data may be.
It is in the incidence of respiratory diseases that these data are most readily compared with other published data, from the SWORD and SHIELD schemes, and with some data from outside the UK. Overall, this data is broadly comparable, or shows if anything a slightly higher incidence of respiratory disease than that attributed to the engineering industry type jobs by other schemes. 1 
The incidence of respiratory diseases reported here was 200-450 per 10 6 /year, whereas the incidence of 'acute occupational lung diseases' (comprising allergic alveolitis, occupational asthma, bronchitis, inhalation incidents and infectious diseases) reported to the SWORD scheme during 1989/1991 was 301 per 10 6 /year for'welders and electronic assemblers'. 1 Similarly the SHIELD scheme reported a mean rate of occupational asthma for 1989/1991 of 112 per 10 6 /year for 'solderers' and 140 per 10 6 /year for 'machine tool operators'. 2 However, comparison of these data with others is not straightforward. The occupational classifications used in SWORD and SHIELD do not exactly correspond to the range of work undertaken by LucasVarity employees. Also, it is likely that some LucasVarity employees, such as office workers, would have had relatively little exposure to some workplace hazards. There is insufficient detail in the data available to know how this may have affected the estimates of disease incidence, although it was possible to get an approximate estimate for each site of the proportion of office and production workers during the period of the study. If the incidence rates are re-calculated including only production workers this increases each by a factor of approximately 1.5, the overall incidence rate for respiratory diseases becoming 300-680 per 10 6 /year. Additionally, these estimates are not adjusted for age, and it is possible that the working population within LucasVarity differs from the general working population. We are not aware of any significant events, such as a redundancy programme targeted at older workers, which might have led to the LucasVarity working population having an atypical age structure, but J. R. Beach ef al.: Occupational and work-related diseases In an engineering company 381 equally we do not have sufficient information to be confident that it is typical.
If these data were accepted at face value they might be considered disappointing given the effort LucasVarity expends on health and safety. However, as discussed above, we believe it is more likely that our estimates reflect more closely the true picture, and that the data from other surveillance schemes considerably underestimate the incidence of such diseases. We may also have identified more cases because a scheme such as this inevitably increases awareness and hence reporting despite a static underlying incidence of disease. Unfortunately there is little similar published data on the incidence of other diseases from other surveillance schemes, and so a similar comparison for skin diseases and musculoskeletal disorders is not possible.
One important point to emerge from these data is die frequency with which work-related and occupational musculoskeletal disorders were reported. From these data they appear to be at least as important in terms of incidence as all the other occupational and work-related and diseases combined. In this respect these data would be broadly in agreement with those from the Labour Force Survey. 5 Although the impact of these diseases on any business must also take account of disease severity, a clear implication of this is that die importance of these diseases may be poorly recognized at present and mat this area should receive more attention in the future.
One other area of interest is that psychological illnesses were reported relatively infrequently. No specific category was available for reporting psychological illnesses but it was possible to report them in an 'open' category. Only two cases of work-related 'stress' were reported through this mechanism, probably indicating a reluctance to admit such a diagnosis. It is possible that as mere was no specific category for psychological illnesses others were simply not reported. We intend to modify the reporting mechanism in the future to include a specific category for psychological illnesses which should give more readily comparable information about the incidence of these diseases.
Following the first full year of data collection, all participating businesses were given the target of reducing the incidence of occupational diseases by 20% in subsequent years through better risk assessment and management. The reductions in incidence seen through die surveillance period may be attributable to this, but other factors may also have been important. Changes in the age structure of the working population could have had an impact, but as mentioned above we are not aware of any events, such as a redundancy programme targeted at older workers, which might have led to such changes.
Reporting of accumulated prevalent cases at the start of the study may also have contributed, but it is difficult to believe this accounts for decreases seen later. Unfortunately, from these data it is not possible to say what caused this reduction. It is clear that despite the efforts of Lucas Industries, and subsequendy LucasVarity, a significant number of individuals have still developed occupational or work-related diseases, albeit fewer than when reporting started. Thus, there is clearly no room for complacency particularly within those companies where the provision for health and safety may be considerably less than within LucasVarity.
In summary, we believe that this type of surveillance scheme can produce useful and valid information on the incidence of occupational and work-related diseases among a company's workers. The data has allowed us to produce a relatively complete picture of occupational and work-related diseases across the entire UK operation of LucasVarity and should help wim allocating resources to try to prevent further cases. Further improvements to the reporting mechanism may allow a more complete and accurate collection of data.
